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(54) RNGERPtaNT AUTHENTICATION SYSTEM 
(57)Abstract j 

PROBLEM T0| BE SOLVED: To provide a sufficient individual 
authentication! perfoiiTiance even under an on-vehicle environment 
SOLUTION: Ajfingerprint authentication system 10 is provided with an 
image pickup rjieans (CCD 1 7) for picking up a fingerprint image and 
generating and outputting the fingiBrprint image signals, an apalog/digital 
conversion mejans (AD 23e) for converting the fingerprint image signals 
to digital signals, a power supjply voltage detection means (power supply 
voltage sensor; 23b) for detecting a power supply voltage supplied to 
the fingerprint: authentication system, a temperature detection means 
(temperature sensor 20) for detecting an operation temperature of the 
image pickup rpeans itself or a surrounding ambient temperature, a 
correction value output means (CPU 23h) for generating and outputting 
a correction value for the fingerprint image signals on the basis of a 
power supply voltage detected by the power supply voltage detection 
means and a temperature detected by the temperature detection 
means, and a Correction means (AMP 23d) for correcting the fingerprint 
image signals by using the correction value. 
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cms ] mMmzii\^x h^^^x^/^nm 

ifm^] mmmi^xT^A ion. iigmmi:m 
m Lx ^<7)i^mmm^i^^tii:h-th ( c c 
D 1 7 ) Ri/m^mmwim^i:T ^ =j^)m^iz^m-t 

Sr:hn/T'f>'':J';H^#g(AD2 3e) ^^Ih 

tmz. msmmE^XT^Mzm^tihimmii^ 

m^mm-timimii^s. (iag-b>-9-2 0) t. tm 
mwnmta^mzx ^x^si^ixf^mmmsmbm^ 

Mii^^mmm^izm-hmsEmir^^iii-iwsEmii 
( c p u 2 3 h ) fc . mmjEmf:m\iyzmm 
fiHi^s-«iE-rsaiE¥s ( AMP 2 3 d ) i: ^mi 
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mmimm\^xmmiSkm^m.'thm.^WLi. 

[if 3 ] msmS-^mi. friBT-^-o^r -f 

(00013 
(00021 

( 0 0 0 3 ] 0 1 OJS. (s!*£?)Jiliti2aE j/XxA 1 (0© 

B&iijigi2-ej>i.. HRtc. i§iid^vXTi.ni, Bm 

Sl!^]K>)^S2j:}g|i!i!3^S3j:$:^;^, fgHQiS^ 



(00043 m^A-mmM.2ii. ^m. ms.. 

^^(^mmT^U X, titm. CCD ( charge Cou 
pled Device) S-<^MOS (Metal-Oxide Seiiconducto 

r) m.^j:k'<7)-<X7mimmT^u:^izx->xm^^ii 
Tfco, l5lT>'^MxTOci5^t^>^^/^ffl3eas (led : 

Light Emitting Diode^rt') ti^h<7)^X\ PiT''^MX^ 

\^^x^^-th:iti,zii'>xmMmm^M*). 

[00053 mm^wM3\i. ^^sm^-m. -t^j: 
hi^. mmm^mm.2X'mMSLt=ixn:f^mm^(> 

b -Stt S *»5*»^f()^ LXmmiMA co*AEiES: 
'<fv\ -e«OBg^Jg« (*Ai2iE«g«) 5:. fei:;Uf. » 
il0r^tt5ttS#^K«^Aaj'gai^;^-fA, 

[00063 icOi a (af*<0j§«tl2iiEi/XxA 1 

xZ>li&»Plfc:*gttL, J: Oiei=6:2aiR6jt««i&0^ 
(00073 

{^j3!if«W;9iUJ:ai:-r*iRja3 U*»L^r*«^>. fifJlW) 

mimmi^mw.2(r>m^ifi^a)m^tcmmmzmx. 

(00083 ^eoMm\m^Thhtf'. *»B3*'o<OJ9f 
Itfcititf. OTofta«SHt=J:oT*Ai2iiEtt«g<^ 

( 2 ) z»:7ciIf*amT^NM;^*»4>ai:*3§ii5Bmfi# 

mimm^mx^Kcfh. 
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c 0 0 0 9 1 -e ^ x':^mii . iMmm ( i ) ~ ( 3 ) 

*>MgiEttl&6«*l^.*i.S J: 3 t-TS c: i: ^ B«i:i-S t, 
[00 10] 

^hmmii^ikt. m^mm^wmiz^-yx^ 

tx^zmMt \,-:^-s\^xmimm/m%\.zm-hm. 

xwmm^iim.'tvm.^m.^izi, oi^$<fc 

c 0 0 1 1 1 ^t>. %wmfL? (i^tt 

If, 7 osiaicoiSfflfciSrs z b {>s>i0&zr<r>mm 

i!imi}^i&T-ri>zbm±i±Miz)s\^^x\>^h, 

[0 0 12] ^f^, ^mm^ms btXli. CCDMeo 

^ 9 yrwsL^w^b'ThTi-xiirx-^imsxmiv' ^ 

'Jif)V^LX\i^-)]^h. V^i?i9>SAD^^ttTt 

bL. ^cr>mm=f-ffmm.Tm^^SL^mbLx\i!,-)} 

[00 13] z(r)%mzi:ix\i. %m%Emm-mzx 
'>x'M^j:< b {>m.mmzmk^ixh%mmi'i^\i!,^ 
ti. tfz. mmiii^mzx->xmm^mtimcr)W} 
ms^ttzummm^m.ii'miii^tih. -etx, 1512 
mmmmm^mzx -^xmm^tifimmm&mb mi 
mjisitii^^izX'iX^tii^tiJz&mmbizm'^\.^xm 
mmm^iznthWEm^iHij^ti^ zmmm 
im\>^xmmmmm^<mE^ixt , 
[ 0 0 1 4 J t^j:hiy. msL^mzx-^xmB^titzi^ 
mmmm^. mmmnzm^'mnBffy^Rx/ 



m.mz&ncoi!m^:mtzbti^x'^^, -ec^m, a 

[ 0 0 1 5 ] ^fc. z(Dm(Di 'om u^mmi. m 
fBisiEffla}:^#a<i, fnemmEttfcfneiasfits: 

X. mri-nirT^i^^ji^^mznt&msm 

bta, ji^-y^T-/y7—-f)\^) iim-hzbb^tix 

[00 16] Z<7)Xd^j:m&Thhb. 9miz. «^=5r 

mmns.b mm<^m'^h^tizmLt:m^j:WE 
mmm^Kimmnzsxb. ^n^jv-yi^ryr 

T-y>Hzmi tXUKZbizt*). 1^=S:tr/l^ 

[0017] tfz. z(r>m<^i *)m Lv^flijsji. fr 

izi$x^iif::mmmTi>*). m^miEmiz^^x. m 
mmmwim^ffi-^ 5 >rmRimss-th zbb ^tix 

[0018] Z<7)i: a ^m^X'hhb . r-i-n^r^^i; 

i^ti^^mzKiy^ixhmm^m^coi^'yyrm. 
ifiwimss.xm^mznLxmm^mm^tihtz 
^WME.<^y^Rxfmmm<^:^^zt^ti-hh'r. 
min-x^y^f^ 'Jif)\^im^^ziy\,^hf<i^^)v^ 

[0019] 

^zm-i\,\XWimh, ^rfc, i:XT(OWm^zii\ihmtj: 
ffym^M. ^^cr>^M^m^^z-thfz»)(^. h<tX' 

t>##-C'*oT> ^1Xh<^'f^Xtfz\i-U\<zi.r,X^ 

m\(r)EMim^^ix-^£\^zb\mhi)^xhh. tfz. 

iZibTf>r,X. Ztlt!>m»smS<^^KXttilt-mt:M 

mmizmi'^{><oTm^\ ti^^^hmmmii^^m 
(nmrn^^x-'^^cDm ombz hx-h h <r)x\ 

[ 0 0 2 0 ] 0 1 i?:^<mm<,zmtmmMi^ 
XTM.\ocr)m'^(7)WdmmiX'hh, ^fc, as^^^ 
jiiS[i2iEi^;^rAi o{4, mmtwrntizmim m 

1 0 ) izm^tWrnW^XT-M. 1 i:S=5r*) , B«s«;^ 

w^Ltz9^rimiLx\^htii. zmzm^^ti^s 
w mmkbnmz^mLitf^rx'h'iXiii.w 

[OO21101fe:*JV^T, I l\t1r-xTh^ . 

x\ iffm^&mmi i&<mui:m<i:o\izLxr^} 
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ffiiataii3*«@^s:h.Tfco. s-oK, -j^-xiirtw 
'c.Bgit^nr'jXAi 2o«^ffi (8!;?i]|X0M) 12a 

<0Z»:7ai«^T/NMx («fiJ;Hf. CCDMO^fflr 
A^X-CJ>0. rcCDj tB&IB-ri,, ) 17t, 
T'JXix 1 2<^Mffi 1 2 a±0^mg (luiEiBPCO 

•^ScoMi«ci«:ai*-ri.S8t-fey^f 1 9t5:<ix., ^ 
CCDl 7<?5iW^jaS*/SI4CCD 1 70)^m^ 

as^^jijLTiasfi-^SiE„p$:tii:fj-r-s.iaK-b>'if2 

0. JglfcfSaEvXT-^ 1 OlcmjS^ft*&-ri>A'.yr U 2 

1 , RX/. t^mm'^XT-M. 1 OcO#g|55r©l»tl.$il« 

a52 3i&fiits. 

[0 0 2 21 CICIT. T-'JXAl 2J4. jt^rSJS-tSjS 
1 2li, ^(Ommi 2 a«0-g|5*W h'gStfl 8<0rt 

iii*»^>ii-ffitjsaj Lxis*). z<^mmm 1 2 a<o-g5 
■rj)S. 

[0 0 2 3] i/i, a53Kjil3l4. LED55ri:'<^3fe5R 

^AO^rstoT, ieisiiia52 3*»<i,a5:'j$n4«o»fi^ 
condizj:-oxtytymm^tiizbtzX'^x. » 

[00 24] ^rfc, miCfeV^T. C0Na{iCCD17 

fjffligp 2 3 J: o -c^fig^tis t o t -r -s . 

[ 0 0 2 5 ] @2ti. >is^(0f^liSt;:j3(t£^«tSiiEi^ 
^oWcfc^r^TJi. CCD 1 7, mii-^y^i9. ias 

■^r:/^f2 0atm3l£aSl 3«-|^<««$-*iIfflia52 3 t-i- 
Hi. OT»^-tSCDS2 3c^if$-CCDl 7i0 
[0 0 2 6] m2lZ)i\.^X. «l«l|ia(2 3(i. Jg^lli:2 

3 a . msimBE-fe v-9-2 3 b , nmzM'fyT^j yyu 

(jarrCDSj ) 23c, fi^ii«Sa5 (OT rAM 
Pj ) 23d, T-to^^T-f vrJ'/t^SS (JUT ""A 
Dj ) 2 3e. Ai)>f y:J'-7x-X23f , 
#«ii.TT«g^lltt1f^«a5 (aT TEE PRO 



Mj ) 23g. mmm ivxr rcpuj ) 23h, 
m^iiiL^wmmi.mssm> (ot ""romj > 2 
3 i . mmmmm mr tramj ) 23 j , a 

[0027] <^mU2 3 a>>'s' y r U 2 1 i)^h<7)m 
m£E{4-«tDCl 2VtJt(4DC24VT*0, — 

mm2 3ff)mTimb-thmsmmtix o t 

(^cfcttf, DC5V) -e*!.. mT- ^Bff 
g?2 3c{4, A'-yrU 2 l*><c><Olffi$-DC 5 Vfc^ 
L-cai^j-r^tiOfcL, c:coai:>]mflE (DC5V) <oi 

[0028] <«^mEE-fei^2 3h>mmmK^y^ 

2 3 btt, t§«t^vXTA 1 0 tcttlSSiiSmSBE 
ddtitW-rS«Efi^SvoLi5:aj*-fS. lEBItE-fe 

y-t 2 3 b copmmMnm^t , 

[00 29] <CDS2 3c>03 (a) <i, CCDl 
7<oaJ:>jm#«M^«>S. CKOHttiV^-C. Tr{4C 
C D 1 7C0 1> -t -y hWia. ToJiC C D 1 70«?^f#fll 

(7n— f-<:/^^«IStt(-^3) , TsliCC 

D 1 7</)mmmt^tm^s> o , c c vrnmrnt^ 

mms ^ti5^flm^]^<i\^Vs*^w^m^p a t txn 
'om^tih, zzx. VstticcDi 7coaj:>3r>-r 

•y hSfl^ (fl!lfc:tKTCj»|f*«ftS*»>;-b«y MI^S 

mTXh?>) ti^f!tiix\>^hfiib, s/Nirinm-rtfz 

^TsOigfi (Vs) tiomi:. M(7)CCDiiii]im^ (B 
<r>z. t SrfflMna^f y ru y^t a . 

[0030] <AMP2 3d>AMP2 3d{4, CDS 

2 3ci:AD2 3e«0Ht(aSL., CDS2 3c*>4>BX 

'3ai$*i/v:Bmfi^pbio^mfi (^yyrmi) 

WT, ^yyrmmwisi^ixtmim^<nzbi 
mm.mnpch\^ozht,z-ti,, 

[0031 ] 03 (b) AMP23dO-Mlf^ 
■CfcS. iCOatiJV^r, AMP2 3d{4, ffl5i:2 3d 
_1— 23d_3, •nyry^23d_A. 23d_ 
5, h7:^xX:?2 3d_6, at^, :5^>f^-H23d 
_7^flli. h9yi^'X^2 3d_603W^^^iKS 
^VddKS«?L, h7y>''X^'2 3d_6<0X*-y 
:?S-afii;2 3d_35:^LTfi!ffi>mmc«^L, Vyy 
'JX923A_(>ffy<.-XtWi23d_\^itLXV 
d dtcgfgE-rst^^Ca J^t:^2 3 d_5 ^HLX^ 
mmzW^L. S^>fe:, h5yvX^2 3d_6<0^ 
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-;^tcfi!n:2 3 d_2St^y'f K 2 3 d_7 S::rt-L 
XUmS^CONh^m-titmz. CDS2 3c*» 
<9)R0 aj$<X)tS»m#P b ^ayTy^2 3 d_4 ^ 

■fttX hyyi^X:!^ 23 d_6(r>^-Xlzm^L. S. 

[00 32] i<^J:d=Srffl«Ki3V^r. CDS23c*» 

acs^^amitfflo ^ >t >-9- 2 3 d_4 h 7 y 

>'*X^'2 3d_6<7)'<-X{Cjnii^>*tScO-C, J^2 3 

d_l, 2 3d_2, r-(^-V23d_7RV^ayT 
yV2 3d_5<7)mL^m^ttHi. YvVVX^23 

LT^^I*. ) . 

[00331 V^t, ^2 3d_2f:^^>f3r-H2 3d 
O N b ^n'^nmz LX^M!-Y23d_i^:^yi^ 

mt Lfcj©^, ±ie«oafi6m{a«. ny^v^2 3 d_ 

505Em«<a (-T'Sr*)**. HSIgEVd dH£tii2 3 d 
_ 1 ^3 Vfv^ 2 3 d _ 5 -gJffimftcoKlHlKt: J: -5 
•C^tS^ESBfii) tJ:0«»Vddffl^C±#-rS 
(04 (b)#Bg) . 

[0 0 34] :LmmX. JlWfi-^CONbSrM 

mm^-r^t. :J^^5r--b'2 3d_7*ijj-^*ysi:^ 
0, 3yT>^2 3d_5«^Em«fiiLii. wommatc 
ip]»tTStmsti-&<o-c. siifflim#coNb<oamfi<^BJ 

wm^^v'fy^23d_3<rmm^'^ (fitn:2 3 

d_2 c7)^tt, rJ^^f H 2 3 d_7 OJl^ri^Jfifiiffi 
at^3 VTVIf 2 3 d_50«*ffiwaT-^;e. hi\.h ) 

[00 3 5] f=5rt)t.. 04 (a) Ji. ^m<2SrOV 
ffiii:L^t#<^Btfe^i-^PcO«g^0, 04 (b) 

ji, smma^vddfflst L^^t^cossm-^pcco 

aS^-CftO. ®lfflHi#CONb(7)ma$-^^b$-frT. 
:J^>f:t-H2 3 d.T^jj-yttfiSfc-rSA^^i-^iaBfcl- 
[0036] iiT\ ©JWl-tCONbOft«fil[<0«S 

^■^^mzwm■hz>L\izi.^ . 04 (a)<o«ggfc0 

4(b) C7)^i: cnmiWkmz^^^ C: t *«T't 
3^ci:;Uf. 3yTy^f2 3d_5 

vahVddOTi:-ri.::i:**-C#«.. 04 (c) Ji. 
S!lfflHi-^CONb<^jSM (V^i?l9>^PWMag^) TJ) 
0. ^ffl!^^CONb<0flfiaJ«iaLN<0S$i:, jE^ 

s«iaLpco;S$cosii^$:^ii^-ts^t(=<to. as 
mii^p c <o^mtt«r 0 vffia*»^» V d dffla<^iii-e 



[0037] <AD2 3e>05 (a) AD2 3e 

■fo^^ma (c^Hfiifi-f p c ) ^-f -f i^'^'^pmia (<oa 

mffiKHSrEi~E„ (ELJiftfi^fi. ^^\im!m.) 

[0 0 38] ^il^(DmE3mi. V^fc»9)S^>fi-5-/ 

^'i'y=JbmHxi>h<D-ch*). :i<Duy=J^^tU::m 

X. AD2 3etA^$nBfiHi-^PcJ4, C:cO^^>f:>- 

*>, B«^-^Pc«OSfi«fi*«ELKU:f. jao, BfiH 
li#Pc«fti§«<ib!if5EHmT-C^tth.{f5r^>^:V^. *> 
*>S^ftS:Si:tS^rV^i^. M«fi-^Pc<oeW'^l'i 

[0039] tOi5ft, fctjctf, ^iffl^iOidfc. 

iaS^0^5r^ai-ri.Jt«><0-by^?- (fflK-fe>-9-2 0J^ 
«ji^-tv^f23b) Jrtixsti^c, ^ti^ffy^y 
1^35»4.<o«^^^J^#^^a^^^•c. AMP2 3d<oi6f^^ 
(^me : ^yyrmm i:mmizmm-rtx^iz 

[ 0 0 4 0 ] <A:»J-f >'^-7 * -X 2 3 f >A*'f y 
^-7x-;^2 3fJ4. iat-fe:x-9-2 0, m^^-ty 

■!f2 3b. 9. &t^, AD2 3e^t'*»/i> 

<^fi^5:BX0)ii?i^. •en<5i&cpu2 3hk:aj:ti-ti)t 

[004 1] <^^y^2 0RifW^mK-ty^2 3 
b>05 ( b ) (i. iaS-fe>-9-2 OO-0«8Ji!t0. 05 

( c ) 14. WmS.-by^2 3 bMW«ia0T*> *) . 
\^-nH^mWMKV d d t iHft«GS<7)Bfil[MS•Jg^^^^i■ 
Et^ J: -5 TAX 0 aj-r J: 3 (c L^^T'^tji-tS . -r^i? 
*>. iaK-fe>-9-2 0J4Vddi:Sta«lSirafcfifii2 0 

a, 20bim\imLx^ffymm^t!>wm^s 
unt^mmi. mmmE-iiy^2 3hhvddbim 

«{aSfc:fitft2 3b_l, 2 3h_2^:mMmtgitX^ 
H^. iaK-fey9-2 O<7)fi0t2 0 a , 2 0 bt7)Vi-fftA^ 

ififim.m^m^i-hm'FTm&^iix v jii-cffls 

■rs. WT. UiBBcOffiSi. 0't'±ffl|c^fitit2OaSra 
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[0 0 4 2] ;iff)Xo^j:m&izii\.^x. mmm^s^on 

^ii^m^Sji„ff}>i^f^-tlZtizX*) . M<7)m. 
[004 31 <EEPROM2 3g>EEPROM2 3 

g{4. mm^ffitiib<m^m. -r^r*)*>, muz. 

'^x^j^im\.^xm^jRt>titim^mim («t 
aj ) ^^.m {mmm) mmi-i>i>(OTf> 

<0*IMi2liES/Xx^ 1 O^rjffttsmMOjlte^ff dTsr 

[00441<CPU2 3h>CPU2 3hli. ^j^<0 
i«fflirn^<7Afc^-5T. *&itS38iEi^X7^Al OO^ 

[00451 <ROM2 3 i>ROM2 3 i(4. ±E<0 

-yy^r-rfV (V_Low, V_Mi d, V_H i ) ^ 

[0 04 6] @6<1, ROM2 3 icO^^ yv>y7"«fct: 
2 3 i_U4$(|ffliro^7Ac7)tSJft|a^, 2 

3 i_2immmmEm<^)i'yi'7yr'r-y/i'V_L 

o w<0l6Wii«. 2 3 i _3 tt4^«EfflO;l^«y ^ T 
■yrT-7';UV_M i dOlgttMi^. 2 3 i _4J4«« 
SSmfEflKO;!- •/ 7 -x Tr- r)VV_W i <7))|a*^i^-C 
=5:i3« i;-CllHffii(^«M«E (« • + • ^) 

[00471 <RAM23 j >RAM23 jtt. CPU 
23h<r>^—^Ji^}TtLxm\>^hiX. iJB<^Jfflira 
^7-6.{4, i<?)RAM2 3JKD-H$n, CPU23 

[0048] <a}^J-<>':5'-7x-X2 3k>til:^3-fy 
^'-7x-X23k{4, CPU2 3h{Cj:S±IE$iJffll7- 

a. AMP2 3d{Ci5»tS«2tl^ffiSr$0#tS)'ii^<^*J 

{ooA9\mz.^mimm-h. mm. rom2 



3 i {w^sw$ii-t®i;asmEffl<r);i/ -y^r-v ry—f)v 

V_L o w , +ll^ll£OT<0;P y ^ r •/ 7'T-7';l'V_ 
Mid, at^, il5mS«EfflcO;l'y:5'T«y7'-f-:?';WV 
_H i OHMSr^rTHrfcl.. ;iT.';>cOZ-?(JD/l'«y rJ'T 
•yrf— 7';!^ (V_Low, V_M i d, V_H i ) 

Svolt) ffi^^^liz^-yxmmiizm^lxh. tikt 

(f. mEm^s,o^j<7)±^^m^mmKmizX'^ 
m^(Ofi>mEmaizx-ox^^im^ii. '^mmmsm 

CD/l^>y^'T>y7-T-y/l^V_Mi d*9lll?$il, tL< 

-cv^s*^l4. s^faEffl<o;P y^'r-yrr-:/;t'V 
_H i tmm^til J: 3 fc^ro-c v^i, . 
[0050] Ztli^E.'0<D/V f^T'/ rx- y/l' ( V_ 
Low. V_M i d, V_H i ) \i. Wfi\.%iW^KZ'it 

^ixt>mmmzKViY>2 3dKzmhm^mLkm 

X\^h. CPU2 3hl4, «S«ffi-b:^2 3b<0«!m 
tii^J (Iffim^Svou) <^AI'Sfcfi!oTHowi^>y:7 
r^/yf-fyV (V_Low, V_Mi d. V_H i ) 

s-sj^L, iajs-b:^2o<o«a}aj:^ 

jEffilclil!^ T$!!fflKI# C O N b comM^H Ln i: jEf& 

[0051] ^Z.X. Wh<r)}V-i^r'yTT—-f)V (V 
_Low. V_M i d. V_H i ) <rmE!S/rt\i. r_ 
30S*)1|j, r-30jmi — 20S*)1j. r- 

2o«tUi — r-iosm±-os* 

SSj . r 0JSJjLh~l oe*}Sj , r i 0StUi~2 0 
. r 2 0SJ.:l±-3 O^Sj , r 3 oj^Xh 
~4 0^)1lj, r4 0jeJ.:Ui~5 0S*)lj , rso 
J^Xh~6 0S*3lj , r 6 OSfeLhj iOl 0^;?t<^ 

1 1 iE4i-c*s*«, z.ti\i-mhh. J: "JiNe*Klf^^ 

•et>J:».^L, 10eUU:<0:^**>^rm"Cfeo-Ct>J: 

[0052] m^<nim.Wjt^zii\\x. nmmnm. 

fei-e r 2 0jgm±~3 0S*j?f J tV^3C:t*^T 
h. tti. «5SSEVddtt. ^N*-yx'J*^^r?E®K 

T*^A# < h^Uix.T^ym'Sr^ytzU.imX'nm 
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fflKA€.fc^<O^S®EVdd<OC:i:i& "MJSSE" b 
[ 0 0 5 3 1 $T . SEfi^SvoLi** "iiamE" m 

4'«asmEfflO;P'y^'r >y7*r-r;WV_Mi dco 
r 2 0SJ.:U:~3 om^j *>4>ffliEfi " 6 
5" imntii^tll. zmJEm "6 5" c0Si*{i. 

SLptOJtJr "6 5 : 1" (^1-.&i:V^dtcOTS>0, 
AMP2 3d<03>-T>'-9-2 3d_5O^^S "1" 

^z1ctLxmm<m^t: "6 5- t-tskv^atoT 

[0054] |SI;l^-y^7 y7'T-7';WV_M i d 
7tt;Uf. aSK^ re oetUij OffliEfflti "5 
0" -efcOs itUi. ±iEi:l^8lt. AMP2 3d03 

t^lKBBLitidt, AMP2 3dc7)3yTy-9-2 3d_ 

4(b) cr)i^OHzT&^< ) JS^. c:«o;i-y^'r 
•y7-x--r;PV_Mi dfciiUf. iaS*»*^<^:l.{J 

t\ AMP2 3d<o^mti (^'^yrmti) $-±#$ 
[0056] c:o::i:«4, fl!!co;^•y^'r7rx-7';^ 

(v_Low. v_Hi ) iz':>\,^xi,mmx'S>t. o-r 

)V (V_Low, V_M i d, V_H i ) ttSttLJtffi 

■tirrkoAMP 2 3 A<rmm:^mM.ifin^ixh i. o 
^jm.m:mmtt:\tm.mz^\^^L. ^ixh<m 
iE^i^r;^>y^'r•yrf—y/^ (v_low, v_Mi 
d, v_H i ) (r)^-mwmmzmm>\£i,\.^, 

[00 5 7] llTt. feLh<0StBj-eJ4, J>4>*>ty)^£§ 

mA<miEmm\,^xmimm%mf.zii *)^x t, 

[ 0 0 5 8 ] 08<4. ^^mk<mm^zin^hwmm.i^ 
XTJ^am^y^-^^-vx'hh. z<r>yn-i-{— 



1 2 ) kv^piM^it, *i»S«!» (Xr</ 
rs 1 3 ) <7)fe«*<YE St^rl. is-Cji'? kMiOii-r. 
^fe, A'.y^;5^7>HB»kl4, J§a^ia^]RI.®r<0'gf 
f;B««Oik-C*S. 

[0059] ::«o*^aaEj^^TA 1 0 immizimt 

<7imxM. -r^j:h-h "*A" ) 0H;S^-ripti, 
rUXAl 2<^)«iSiB (St^^roOlS) l 2aKigY*tt 

m-tb. ^■«ry9-19*-f>*g«IMi^ScoNiAci** 

ai:ti$ti, (xx-yrs 1 3) <oiss**YE 

[0060] fiStBSr«J«rtSk , iXfc, St^, *lliS 

7-S14 ; ^^yrmmiz-o^^xiiwm-h. ) . mi^ 
m«iim (XT-yT-s 15) tt:ut. z(ommm> 
%\,zmLfzf<'^9yyyYmiSjm^Mm^. 

1 6 ) . LT, ^<^immm^hm.<ntmA (m^ 

^tJHM^rk') tPS^KOait (Xr-yrsi7) , E 
E PROM 2 3 gt)fSJl«lSil-CV^|,B3-&ffl?fii: Hp.iJ, 

hitx, -^xt<m'^x'mmtfi^t^tii>^iz:^A 
(^mrchibm^L c^TT-yTsis) , ^(omm 

I. (;^r yTSl 9) . 

[00611 09«, :*^<0}gS!tt#W<0«ffii-Ci5S 

a-^AT-hX'hi, zcoi'^yr^mx'it. tt. m 
ai«E-by-9-2 3bo«iaiai:>j («Efi^SvoLi) kia 

s-by-9-2o<o«iajas* (fflSfi^SiB„) k^gg;^a 
;v (xxyrs2i. XT-yrs2 2) . -e^o 

BEfi^S«oLi<^:^^^t=fiS->"C. Ho<o;l/-y^'T yr 
T-:/;!' ( V_Low, V_M i d, V_H i ) <0— 5 

SiR$^i/v:;p>y^'r-yrT-:/;i^?a^E^$-jM!R 

mm.miz^m^tix\^^mm mm) s: 
Koaj-r (x-f'yrs2 3) . -tut, rootBsn^*! 

IEffi5-fflv ^TSIfflifi^c o N b <r)mwm U k iEfir 
mm^Lf<^W^i^-ti:ib^zX*) . AMP 2 3d 

<7»ma (^^yrmm <rrk%-^^. -e<ok#<om 

[0 06 2] Lfcifi-^x. ::<ni^7yrmm{zi:ix\i. 
^<r)b%<r)wms.bTm<m},zmtx. AMP23d 

mizmtx. t:bni. (i)m^mi3<^y(At/'^m 

fcOx i;fc{4, (2) CCD173&>4>aj*§*lSiiiR^S 
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ffim(r>mimfxmtLf::'0. mtKii. (3 ) A 

[ 0 0 6 3 ] ^rfc. :mm(^mm-Cii, fflS-by^2 O 
SrCCDl 7<7)Ejfi(c|eSLT. CCD 1 7(DJlffligi^ 

\.\ CCD 1 i^ii^nu^wmmsittiiimmm 
mmmiHT^tniXK. t^tm. ccDi7<ort 

^Th-^xiiXw ^u<«. ccDi 7-etT.eflccoi& 

M (/>:titf. CCD 1 7co5i::SMi^Jii«^c7)aj:»jm 
v\ 

[00641 

mtitzmmstm^. mm^izmi'mms. 
ff^Rxm^&<7)^i,zm-^\ ^xmiE^tihcox'. 

iMR *) ffMimmzsMm.mi:mh ^ t s . -e 

m^. 9mmTiz}i\,^x{>. f^m^Am&mtfi 

[00 6 5] tfi. ZffMm<7)X*)mL\'m^l,zj:it 

m^iyiHzmtt:wsm:miEmi:mmmL<im 
fmiiz^, ^tiijV'/i^T^T'f'-rtUiztmLxti 

[00 66] ifc, z<7)^<r>X*}mL\ymSiiziii 



oiifSfcifAStL^«<@iHiK-c*>o, fifaffljEffifctJe^ 
X, mi^tmiSim<r><^yyrmLkwm^i:itb 

^i^■cv^l,(:o•c, T-fx^y^ >s i;^)v$m^mzxi^^ 

mznLxmm<.zm'&^tiht:.ih. msfiE<^^a 

iih, 

[02 ] *^i^®tfc(tstg«i:^j^xxA 1 oco 

[03 1 C C D 1 7<oaJiJli^^0&tf AMP 2 3 d 
[04 1 SJUmaSrO VfflSf: Ufci:#<^BfiHi-^Pc 

p c coife^s&t^Mfflifi-^c o N b mjmx'h h . 

[05] AD2 3ec7)Aai:'3#tt«fctS, iaS-b:^2 
OcOH»(f Jj!c0aV«i!SliE-feyHf2 3 bcD-WWfiScH 
X'tih. 

[06] ROM2 3 iCO^tyV77m0-C&l.. 
[071 ROM2 3 i \iZmi^tlti)V''/9r-/r'r-y 

msM^^mm^zmhiiimm.i^y^'rJ^ffym 

yu-i-f-ViTrctmX'hh. 

m9\^i^<mmzm^(r)9mx:hh9'^yrfm 

[0 1 0 1 m^<nm^jmLi^XTM. 1 CO@jB&lS^T'S> 

v_Low ;i'«/^'r'/rT-://Kit««) 

V_M id jV^y^fT ^yr^-TlV («Jte«) 

v_H i ^ r yrr-r/i^ (*tjEa) 

1 0 Jt*iti2iEyX7"A 

17 CCD 

2 0 ffl«-b (ffl««iai#e) 

2 3b mss«E-b ( «MmE«!aj#a) 

2 3d AMP (ffliE#a, 

2 3 e A D ( T^Xiy^ -< i^'^/l^^S) 

2 3h CPU (fliiEffiaJ:^j¥S) 
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